The most important issues of concern to the world is depletion of the Ozone layer and its related to the climate change, which is always focused on the relationship between them through the temperature change. The aim of this research is to study the variation of Ozone layer and temperature above Iraq ( 
Introduction
Due to radiation (UV-C 240 nm and UV-B 320 nm) absorption by ozone in the stratosphere, which heats the stratosphere, results in an increase in temperature with increasing altitude. Atmospheric Total Ozone Column (TCO3) is a regulator of radiated energy flow reaching the Earth's surface and reducing temperature extremes between day and night, so the Earth temperature controlled by the thickness of Ozone layer [1, 2] . Many instances were observed when variations in TCO3 correlated with the Sun's activity, as a result of the latter; there could also be an increase in the amount of nitrogen oxides, leading to the decrease of ozone [3] .
Seasonal variations of ozone concentration brought about by changes of atmosphere circulation are extensive in the higher altitudes. Natural temporary variations could be quite large in comparison with values brought about by expected anthropogenic changes. For instance, at an average global content of Ozone in the Earth's atmosphere equal to 297 Dobson's Units, average monthly values of TCO3 are subject to three-fold seasonal and territorial variations during the year. All these factors up till now did not allow the registration or reliable assessment of the impact of human activities on the Ozone layer, although there is no doubt that this influence is substantial [4] . Ozone depletion in the stratosphere results in enhanced levels of solar UV radiation at the Earth's surface and a positive trend in the UV-dose is also found at the Northern mid latitudes in winter and spring [5] . A different low-ozone phenomenon is the ozone mini-holes, in contrast to the Antarctic ozone-hole, mini-holes are relatively short-lived events, mainly caused by dynamics in the upper troposphere and lower stratosphere that occur regularly throughout the mid-latitudes of both hemispheres [6, 7] . On average, the ozone abundance is reduced by about 10% in mini-holes. However, on some occasions the ozone amount above the Northern Hemisphere has been reduced by more than 30%, and the ozone value drops below 200 DU [8] . Ozone mini-holes occur most frequent in the Northern Hemisphere at the end of the Atlantic and Pacific storm tracks, during the winter months December-March. The number of mini-hole events has increased since the beginning of the 1980s and may account for up to a third of observed ozone trend in the mid-latitude winter and spring [9] .
Previous Studies
Global studies made to find the behavior of Ozone thickness and its relation to the climate change through many weather parameters. In (1982), Harrison R. M. and Holman C. D. studies the daily variation for the TCO3 in 1978 for British country, they found that the maximum values in spring and minimum in winter [10] . Randel W. J. and Cobb J. B.(1994), they take the data from TOMS satellite for TCO3 and temperature for global area in the world from years (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) . Their results appeared that there is decrease in lower stratospheric temperature especially in the Northern hemisphere for the mid-latitude regions in spring and winter seasons, but in the southern hemisphere especially in the Antarctica the temperature decreases in spring only [11] . Atkinson R. J., (1997), studied the daily variation of TCO3 for Australia from years (1995) (1996) , he found that the variation of TCO3 from day to day is lower from summer to mid-winter, but this variation became the maximum in spring and this variation increases with latitude [12] . Kalaf al Kalaf (2006), he analyzed the TCO3 above Saudi Arabia country and its daily, monthly average and seasonally variation through year 2004. He found that there is a fluctuation in daily variations, but the maximum variation in summer and spring, minimum variation in winter and autumn [13] . o North, they found that during the period selected the Ozone in the north of the Indian Ocean are maximum but it is minimum in the North Atlantic Ocean in winter [16] . Lal. M, (2007), he studies the effected of geomagnetic severe storms on the variations of the Ozone in the equator and pole, based on data TOMS and METERO-3, he found that in the polar region there is an increase in abundance Ozone after the start of the storm, either in the region of tropical there is also an increase in the Ozone but before the storm and beyond [17] . Gao W. and Chang N., (2010), they studies changes between (UV-C) and concentration of total Ozone above north America, based on data satellite and ground, they found in the scale monthly that UV increase at four stations, while the Ozone is decreasing during the period of their studies 1979-2005 [18] . Antón M, et, al (2011), have analyzed total column Ozone taken from TOMS above Portugal for period 1979 -2005 . Their analysis spatial studies showed that it depends on the months and latitude. As well as they found that the rate of total Ozone in northern part of Portugal greater than of the South [19] . The first study in Iraq done by Al-Salihi A. M, (2008), he studied the effect of some weather conditions on ultraviolet radiation, he found that aerosol and gaseous cover a clear effect on the amount of ultraviolet radiation [20] . AlSalihi A. M, (2011), analyzed the TOC data for the period from 1978 to 1993 over the city of Baghdad and then studied its relationship with solar activity. The slope was extracted over time and the ozone slope during this period was found to be -0.33 DU / yr. From the spectral analysis of the daily values of the data above, it was found that the periods of oscillation prevailing ranged from 2.8 to 5.4 days and obtained that the relationship between ozone and solar activity was weak with a correlation coefficient of 0.22 [21] . Sadi. A. R and Zahra. A. K (2013), they conducted a study on total ozone column changes over selected regions in the Northern Hemisphere. The results of data analysis of daily ozone values showed that there was an increase in these values for most of the selected sites that included the study [22] . Al-Salhi and Zahra Mousa (2014), they conducted a study on the analysis of temporal and spatial patterns of ozone over Iraq and found that the highest values exist in the northern region during winter months while in the spring and early summer will be the highest values in the northwestern regions of the Iraqi country [23] . Sarah. A. M (2015), analysis and study the monthly values quarterly and annual TCO3 and UV rays and the relation between them to the four Iraqi cities for years (1980-013). It is found that the TCO3 for all cities fluctuated for the monthly average but, for the seasonally variation for north it is inversely related middle it is inversely in all season except for autumn it is increase in south of Iraq it is inversely in winter and spring increase in autumn and summer. For the annual variation it is inversely propagate for all cities [24] . The purpose of our research is to study the monthly average of the Ozone layer thickness and the temperature variation over Iraqi region. Also, to find the nature of the relationship between the variation of total column Ozone and temperature variation for three Iraqi cities (Dahuk, Baghdad, and Basrah), from which the climate change studied over North, middle and south of Iraqi regions.
Climate in Iraq
The climate in Iraq is mainly of the continental, subtropical semi-arid type, with the north and north-eastern mountainous regions having a Mediterranean climate. Rainfall is very seasonal and occurs in the winter from December to February, except in the north and northeast of the country, where the rainy season is from November to April. Winters are cold and cool, with a day temperature of approximately 16°C dropping at night to 2°C with a possibility of frost. Summers are hot and dry, with a shade temperature of over (43°C) during July and August, yet dropping at night to 26°C [25, 26] . There are many factors that effects on the climate change in Iraqi region such as solar energy distribution see figure (1) [27] , location of Iraq in the northern hemisphere throughout cancer, so the angle of the fall of the Sun (solar zenith angle) and the length of the day, the length of the Sun rises has gained from this site its temperature similar to the tropical [25] , Proximity to the water bodies, Iraq located a far distance from the water areas (Arabian Gulf and the Arabian Sea) , and The height of the mountains and the form of extension [28, 29, 30] . The astronomical location of Iraq's and its distance from the sea make its climate described the continental and falls within the tropical region in the southern hemisphere [31] . The climate of Iraq divided into three regions according to the regional planning or contour lines for the temperature distribution as: mountain region, Climate of the steppe, Desert climate [32, 33] .
Data Selection
The data for the total Ozone column and the temperature (2m) above Iraqi region (latitude 28-38 o N; longitude 38-49 o E) were chosen from the site (http://apps.ecmwf.int) from (ERA) for the period (2002 -2016) . The data which is selected were divided into daily, seasonally for two Universal times (00:00 UT and 12:00 UT). Four seasons are selected, represented by January (winter), April (spring), July (summer) and October (autumn). For this study three cities from Iraqi regions are chosen: Dahuk, Baghdad, Basrah which represents the North, middle and South of Iraq respectively.
Data Analysis and Results
Data which is selected divided into four seasons and two times night and day. o E) which are chosen on the basis of geographical location to represent the north, middle and south. Figures (6-10 a, b, c, d) show the amount of change in the thickness of the Ozone layer (TCO3) and the temperature (T2m) throughout the four seasons (winter for January and spring for April and summer for July and autumn for October), during two times (00:00, 12:00 in UT) respectively, for the five years chosen and for the three cities (Baghdad, Dahuk and Basra) respectively. The fluctuations of the TCO3 and T2m appeared very clearly for this long period. From these figures, the line curve fitting (displayed on the graph) gives the slope which is represent the daily variation of Ozone and the temperature through the month of the years chosen. Figure (11) gives the seasonal fluctuations through the four month taken (1, 4, 7, and 10) from which the nature of the change of the TCO3 and its relationship toT2m can be seen for three cities (Baghdad, Basrah and Dahuk) in Iraqi region, data for each season separately are taken along the period for years (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) . Also, two universal times are taken, (00:00) for daytime and (12:00) for nighttime. The y-axis on the Figure (11 
Seasonally Variations

Conclusion
From the results displayed for the variation of total column Ozone and temperature above Iraq, it is concluded that the TCO3 fluctuated between the North, middle and South of Iraq. There are a daily, seasonally and annually variations of Ozone thickness above Iraqi region specially the three cities Baghdad, Basrah, and Dahuk with temperature variations. It appears in general that in spring and winter greater than summer and autumn maximum in 2016 in spring reach 410 DU and the minimum in Autumn reach 260 DU, but there is anomaly for Dahuk, in the day time it is the same relation as in night time it is directly related except in autumn there is anomaly it is inversely related. In North of Iraq is greater than the values in the middle and South, and in the day time is greater than in night time and the difference between day and night is approximately it reaches from 1-22 DU depending on the season and year. But that T2m it is in the day greater than the night, the difference between day and night reaches 9-12 C o .
From the daily variation of the TCO3 and T2m it is different from the month to another and from city to anther and there is inversely relation between them. There is anomaly, for Basrah in winter, the temperature increases with increasing the Ozone thickness which is maybe due to greenhouse effect (not within our study) there is other factors which is affects the weather fluctuation or the climate change, such as the Oil wells and the population density in South of Iraq it is more than Middle and North, as well as the water vapor or the relative humidity is very high in south because of its nearest to the Arabian Gulf all these factors which are affect the Ozone thickness fluctuation.
